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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a specific gene amplification primer having high performance and useful for the 
detection, determination and identification of Vibrio parahaemolyticus, having low risk of misjudgment and exhibiting practically 
sufficient amplification efficiency and amplification specificity. 

SOLUTION: The base sequences of an RNA polymerase a70 factor rpoD gene of a standard strain of the genus Vibrio and a 
stock strain of Vibrio parahaemolyticus (a strain having toxin gene and a strain free from toxin gene) are determined, the system 
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probe having high specificity and containing the base and a primer for the amplification of gene in high amplification efficiency 
and high specificity. 
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(54) [32ipl<Z)£*M RNA^U^I^— Xa70HT-&3-Hr«ae^ (r poD) E5a*«V»fcH^tf^U^iftdl, 

(57) v&m 

RNAtKU > 5— tfa70B^-rpoDilge^SBB5iJ$2fc«), 


(2) 


12 003-47474 


a70B^£=J- &i!fc^(rpoD)*T*. jg& t: 3? 'J * 
»Sl::tt*ft3fea>fi1MHI33. 93, 102, 123. 141, 147. 148. 
192. 198. 204, 223. 229. 234. 243. 259, 261 . 264, 267, 270. 38 
4, 390. 501 . 594. 597, 633. 712. 735, XI*798tf)l^4x^CD 

t»*3S2] gB#Jg*(B^J#^1<7)RNA7te'J> U-X 
or70B^*3-K-r*ite^(rpoD)*-C. ■JUtf^'J* 
■SM=tt*ft&<Dttn«33. 93. 102, 123, 141. 147. 148. 
192, 198, 204, 223. 229. 234, 243. 259, 261 , 264. 267. 270. 38 
4. 390, 501, 594. 597. 633. 712, 735, XI*798<7H^ ti^CD 
£S ft^ tlBt&t h 1 5i£S m± 3^ 6 ft £ tf ? 'J 

[R3K9i 4 ] mmm<p<D&¥i\m^ a>ikmm^259, 26 

1 . 264. 267. 270(D{iS(7> J£g ft#t?IS#lI3IB«(7>II§fS If 
^Ua-ttUi. MXIiWSJIiafc^JtM^-fT-o 

5 ] BB9JS4><DK9J**ia>&&&-f§-141 , 14 
7, 1 48(D<i@<7)i£g ft #frii*3S3f28c<7>B§ife If ? 'J *tft 

£«XI*HSSKt£ : Wi«^ i 7*l'"e- 0 
[H*«6] EMa*(DBB*JS#10>{4«**192. 19 

8. 204(7) <ig(Di£g ft ^ fclit#iS3tS® CDfliife tf ? 'J 

jeaxttHSffliieTMiM:*^ 

[»#« 7 ] E$lja*0)IBM«^ia>fiHS#223. 22 

9, 2340>ttm(7> fttt*;IS*il3f5t£a)8§ife If ? 'J 

as. saxiiHSflHte^iiiB:/^-*'— „ 

8 ] m&m#o>&&m*n otewm^sw, 597 
o)(4M(7)^s ft^ t:ii^^3te«(DSi^ e ^ u . 
Mxttrasfflae^aMB:*^* -7-0 

[HttH 9 ] 3' £tf 0«&*<|*nft tf y "J ^ic^^ft 
£t«IM2El0)M^>jtlllil. £SXfif5]5t 

[If3fcJi 10] 5' -agarcttcgtctgactgatt-3' »f& 
^««**36^ft*|»«e^'J*«Ul. ^gXlifslSffl 

[tft^fcll 11] 5' -aagaagacctagaagatgat-3' &tf*tl£ 

^7>f7- 0 

[Iftsfcil 12] 5' -cagcwgcgccaaccgcgact-3' 2klf$$1fc 
■4-*«»«3^&ft4««e^U**Hi. 5gMXI*|5]£JS 

[Ifsfcii 13] 5' -ctgarctgtctgaarctcaa-3' RlfXtffc 


[iSsfcig 14] 5' -gttaccagtgaatagggca-3' 

[!S#il 15] 5' -attcgttaccagtgaatagg-3' RlfZifc 
^-f . 

cwjmm e] w*«2-i5coi^r*t*Maictaiio!)^ 

1 7 ] H*«2-16(DL>-r*i^1«lctBKa>^ 

7^7-m\ ■«e^u*a>«tt. ssxii^Sffl 

<D*rV ho 

[I§#Jg1 8] EW« + <DEW*#ia)RNA7KU> U- 
X o- 70HT ft a - K f £ «HE*- (rpoD) * tf . H & tf ^ 'J 
*B»l=:f**ft*a>tt«S-SM3. 93. 102. 123. 141, 147. 14 
8. 1 92, 1 98. 204, 223. 229. 234. 243. 259, 261 . 264. 267, 270. 
384, 390, 501 , 594, 597, 633. 712, 735. X 1*798(0 1 

0ffiSft#t?>na-r^i5ffis^±ft^t;iBistf^u^-<z) 
[ftnamtaftiKvi] 

[O O O 1 ] 

tt*0)#Hlc««ta>t?fc«. ^fsejji*. M*fc;ft+g 

[0 0 0 2] 

ss^mzcfcyRstte^g^aaftfroTu^o 

Mtttt*BKeftfrl\ fi|^-r^C<h<b:ftoriN^o L 

*ft»*tB»pjift*»frftfc». fta§siiggsa>as 
fflft»jfte^'j^(Dttai • m-fczmttot it, ae^rz 

[0 0 0 3] 

l*fc»«tf ^'JTf-OJttS^^ Lt, iaT0)J: dft^J* 
^M«S4t-Cl^«^ a^a>MH9b^«. DNA 

v^>r u— x^-y-^j.-^ hfta — Kr*gyrBae^ft 

^-^^ hi: LfcBfttf^U^-SlffiffiPCR^-f 
BB*a?*irL^(»BB¥09-252783-^. Applied and Envi 
ronmental Microb iology, Vol. 64. No. 2, P. 681-687) 0 L 
^LftA<*3^ *^^>r^-li. Hiftt^'J^-ATCC17802 


(3) 
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ttirf^'jtT^v/Uf-f*^ ATCC1 7749** * H-f *t1 
iX. gyrBite^E9"JI-S^^fc £ ? -J * MOTS SHU & 
^©■rSilG^t L-CSLNfi^ti, li§ifct:?'J*lci?? 

£r£c<tA<»*ft-ci^-&toxRiie^£$-^-y htu 

fc. PCR;4(cJ:S«iai735it«^$H-C^S (Journal of 
Clinical Microbiology. 1999 Vol, 37 No. 4, p. 1 173-1 17 
7)„ LA>Lfc*<e,. ^^<DPCR^3-<T-t,^<DgyrB 

-6„ fitor. *>i4y, toxRite^-E 

■T-5(*#S¥4-293486)o Blifc tf ^ 'J $itd)I 
l-JX$fcltrj§!fli^-B--i) (»^;i|3S^tii¥liH.5)#^ 
(Bt^ttrSilli^ : Thermostable direct haemo I ys i n : TOH) 

*0t>*xrfcy» gjfi-C-li, TDHJiini-t, »3tJH5l#i£ 
TSl^«JM$tr^s TDHt«fc<ffilfcTRH 
(»8ftf±?§]fil§3HH^:TDH related haemolysin:TRH) t 
I* ommtf& &Zt ;h.-tl^-5 (1988*p: Infect I 

mmun. Vol.56, 961-965). C*tt>8§& t: ? 'J :*<7)#!IItf 
0)JlH<t$4x-S)iiH!^tt#^$3- PLXl^Z^ti^HO 
Sfc^tdh&tArh Zttrntoizmai-? ZPCRZf? -f -7 -A< 
^*^T^^(^P w 1SF4-293486)o Lfc*<e>. ±T 

L*. UBS. JI£a3tS(Dlo^^^Dll2fce:?y*l4Slitit 
e^^WL-Tl^CV, teTalc. &iSfii£<Z>8!ilri4# 

mm*mmx'&zt%7L*tixi^tz#>. *a«£tt* 

ai Lf=S*itfeT<75^tti(*^<b^«ISl=S-^LNfc^* 
&<tSSI14A<fc<. ^Fa^garoSiil-fclt^^tiS ■ 
f^S7j;£ <b LTI4ilL.-Cl*fc:l^o c<7)«J;5lc, IfiAf 

[0 0 0 4] zmto&iil&omi-i,, tlh(Thermolabi 
le haemolysin: Lett Appl Microbiol 1999. Vol.28, 6 
6-70), a-VPH(FEMS Microbiol Lett 1990:55(3) : 339-4 

5) t t^of=»jfliH^B« ') ^ic^mwi-^s-T'i) 

0. 76Kb<D«gE*ftl(ODNABfM-(Appl. Environ. Microbio 

1. 61 (4) : 131 1-1317) &yj)£fim&2 *VC^.i> 

l*r*l*»*e?'J**W*l=«tt-C#*i:l*3liE 


[0 0 0 5] ±g5<OJ:-5IZ«£*<Dige^S73j4(i. l> 

t itsi £ *isnfc<D&ae?>jA<-E-<7>ifia*isxi*f*£^ 

3. LfrLfcA^ ^jHbttlc4"ji:W^SlcJ;yjiA?> 

^i=gffli--5iieT^m$%^-s>i:. tt-s.'* 
#Bfc*<:7-7-r^-fSi£icfc^T*^AMcagLfcfc#> 
\z. zf^j^-tLxcomiztffiLc. mtsiimwztix 

[0 0 0 6] 4#SttO)/<^^^'5 r 7> KtfEEipj 

[O O O 7] 

[iSH^«j*-r-5)fc«)«D^|g] SfflKcOfe-SmiBEPOTitfE 
«fc5.fc-f Mtf|z^<Dm&WI-ifiSifc±«!l?¥<*> 

L^ibits l r ln/«c < r ii* t^o 
[0008] *f-. ig^jer-TK^ett'fi.jie^-, w^. 

l-ss■r•^>iseT■l4ffiL^•S)C<!:A<r•#^^L^„ ^hb^t-^ 

—Vv ht LTfflL^;rpoOit<c^A<=i- -5 a 70B^ 

i4, «ffls«>»»Miiii«a<7)ae ; f-f6S**iHB-r'5H^T? 
fey, ±si:Mffliaiffcs t c©£*¥etgL*< 

iBt^#fl-jgLTL^-5 (Int. J. Syst. Bacterid. 1998: 
48,813-819, Int. J. Syst. Bacterid. 1999: 49, 87-9 
5.)„ 
[O O O 9] 

i&tMonmmm] *&wmmt. kii-rna/K u * ^ 

— M <j10&+$=\— Kf'SrpoDjtg^-ajPCRy'l' h 
->-■ ^ x <fe -5US^^SE?iJOT^S73>4 ^ P^fl 

L T In -i> (^¥8-256798^)0 t^X. *S6M#«I4. 
^IS^^fflL^T, $1 lc^^-t*^'J^-S^S» 
( (St) !6BP3ERlTd:y«A) S^iStt'^'J^-iS??** 
(^^ite^ «*tt&tj:|f«Wtt) (7>rpoDii£T&&iD9i| 
^*«>. -E-(7)SiKB8^^ISf,AA|cLfc„ fiP^. TIBS1 
lc^$H-5ttlSB»$2%NaCl^ftl^U-f>/\- K-f >7 


(4) 


12003-4747 4 


j.-va (a*S?li (*) fi) r*35°C ■ -Bftiig 

iSSLtr@iSlml<fc yPUREGENE DNA Isolation Kit(Gent 
ra SYSTEMS) £m*TftfeW)fto$»ttJ Lfc 0 LfcDN 
ASSItLt, rpoDii<lJL-/<— 9-;u^^-r^-(^S8 
¥8-256798^lztsm£>s70S. s70R) £ffll^T £)800bp(;*; 
BSK-1 2t*ti> rpoDSte^EM-t <DtK v > a >334-1 1 25 : 
TS^iEMvi/a^lt 112*^3761^^ £fl 
*)«)rpoiae^»r^SPCRaizJ:yii«Lfc. 
(£. B»ttDNA7K'J> ^— 4f (AmpliTaqGold : Applied B 
iosystemsSS) £JBl\ GENE MATE+*— v;U+>--< ^7 ^ — (I 
SC BioExpress) £<$jfl LTfr-3/r 0 J5i£;$f*1//g DNA. 
50mM KCI. 10 mM Tris-HCI pH8.3. 1.5 mM MgCl2. 0.01 
% -tf^>. =§-0.2 mMcDdNTP. 2. 5 U (DAmpliTaq Gol 
d. ^-f7-#1/ill*«t;»j**50/illcBKLfc. & 
flS*#li. AmpliTaq Gold(D;£t4<b (95°C - 10^1) 1= 
94°C ■ 1#fHk 56°C • 1#WL 72°C ■ i»mo>s 
JS^O+M^UtTo/cgL 72°C- 10»BB#«JRl6SfTo 
fco »£:h*:PCRj£1*l*. 1%7#n— X^MSea Plaque 
GTG agarose : BioWhittaker Molecular Applications 
M) -e«ftsklt(0. 5xTAE. 100V - 30#HI)a>8L ^<bx^ 

BU y;u*y«iyaLfcfft. Wizard PCR Preps DNA P 
urification System (Pr omega SD Jffil^t^S L. 
^r>XKIta>«l!£ Lfco v— >r >X JRfBtt. -tfBrpoD 

v— ^>XfflBB*U tt#Bfl¥8-256798#lzK«O>s70sS* s7 
0sR)^^7-T v — £ LTABI PRISM BigDye Terminat 
or Cycle Sequence ing Ready Reaction Kit (Appl 
ied BiosystemsS) GENE MATE-fr— v;uiM O 

— (ISC BioExpress) JffiffiLtftof- 0 Sl6*l*. DNA2 
Ong. ^^-fV— 3.2 pfflok BigDye Terminator Ready R 
eaction Mix8/i I £9* U *li1*«20#f IfcBSLfc. 
^9JUi/-y>Xfi(Eli, 92°C- 10»BB0)APj»a. 96 
°C-10*K 58°CXii46°C (-t*i-p*is70sS. s70sR|z*t)E 
-f£) -58>. 60°C • 4#£25+>->f *;ufrofc 0 i^Slfi^J 
(DflSUrlcteABI PRISM 310 GENETIC ANALYZER (AppliedB 
iosystemsig) SffllWio # fctifcttSffiMI*. Clustal 

IWrSfTofclt* PHYLIPzJl/fcfi — * -Juy=yl±i\y>T 
— &&mi\ *tt<D2/S^*—$— : ET)l'U Mol. Evo 
I. (1980) Vol.16, No. 2, p. 111 ■ 20) T*B\h LfcJUEtt 
E«l=»-JL^r iSHWS^tt (Mo I . B i o I . Evo I . Vo 1 . 4, No, 4. 
406-425) 1= * y#7-MH*e{MKLfc. 
[0 0 10] CCD*S^. (tdh.trh)**U 

sm*(iFo 12711 i)&-£t;m3k\f7*)*tmmztiz> 

****ifc. &fc. ^p°p|S*4^t>^gflLycTCBSS^tStte 
(B*HX (**) K) ±"e»«tf^'J^-«(D»*fia)a 


TrpoDitfc^i£«ffi*iJ£*5£L. ^^^St^er*IIJ6L 
fco CCDSm^S2l-^Lfc 0 8?#rLfz6 4ft*1 1« 

LT. **v$r— if. TSI^tfeck^fL- GlgttPfig. ? 
K^S#^<7)®<D;tfXS&£fi£. «Hb**j£±fi6* SIMtg 

*6icj:^>r> k— ;ua± fig. K-;ut°;ue>K^± 

fig. 3»)tea>5£B. U vl/7^U7t**v^-- tfStt, Vo 
ges-Proskauer^rX h. l/St^14(0, 3, 7, 10%NaC1) [z 
oi^T. M(c2*«Bt-X It, ONPG. ^-;u-^> 

— if : Mtt. TSUglfelcfclt^fL • a^ : n»m* 

*m .im±. -?Fomftm<z>m<Dis*8t± : ^l. si 

;nf >KM^fig : Rttt. IBtt : PStt. 'Jv>f*^ 

— tf5S14 : ^14. Voges-Proskauer^rX h : ^ 
14. »£tt(0.3.7.10%NaCI) : +. +. O^^Tjk 
*o Mlz2^fitB^rX hlcfclNTI*. 0NPG:Pitt. Th^U 

K^— tfStt : Pitt. 7^tV-X:P81£. 7^h- 
X : (814. ^V7h: |*tt. ^rvP-X : ^14. tHJ 
>> : Ifttt. V h : Btt. ^>y-X : Pitt. ?L 

<D^. 3t0)rpoDJie^»«rlzJ:yBittbf^»J*i:*iJBf 

^'J^-Cfci^MBfitifco Ctit,(7>Ci:^^. rpoDit 

e^a>««fi3j:or. H«e^u^-»SjEaiizJpj»i ■ ^ 
e 3f "j *tfm •? z> mm t iftjs-r « t ©rpoDae^-a) 
r-fe^> z <t A<gi2i^cfc y ^ * ttfctta) y ^-saasm 

fit V tb & C- 1 ?b> b C - 3 (3 % ffi CD 3 > -b > ^ X E M * it & 
L. %ttf*IIM««l$f^ALfr(B3). za>B3«fcy. 12 
««*(DE5U*# 1 <D33, 93, 102, 123, 141, 147, 148, 192, 
198, 204, 223, 229, 234, 243, 259, 261 , 264, 267. 270, 384, 39 
0, 501 , 594, 597, 633, 712, 735, Xf*7980)tt«a)«*A<* 
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[0 0 12] mz.lt. ifi^Si:^g*<ffiSt- -5(4S^!^ 
£>15iggJ-:i-t<BrpoDit£^-CDlggffi$lk 20i£ 

sia±, 3z\z&m\-&. 20^&a±v. AommaToym 

JTf •5rpoDiie^-0>JtS&$']£ffll^T. ^-r^— £ts 

jt^-r*15^S)il±tDrpoDiie^-(D^SE9i), JfiSl- 
li, 20i£Sia±. lEIC»2SlCli, 20^SJJl±T?. 100ig 


SWT<DjI^-r§rpoDite^O^SE5lJ^fflt''r, 
- ? -5 C i: A<r- £ ■& . 
[0 0 13] ££>lc % ^m^'y^^-S.lf^a — JOG 

m\zit. ±^^mm^mmx'^mm. mait. 25 

9. 261 . 264, 267, 270£#<t;fiJst, 141 . 147, 148 
&s 192. 198.204£^<t;IIJiL 223. 229. 234£#fcfIigL 

a-:?£. «6(7)iaiSI«t:Ja^*3-B-fc^jfet:^'J*ro«l 

[0 0 1 4] 
[£1] 




V. parahasmofyticus 

IFO 12711 T 



V. afgfnofytlcua 

IFO 15630 T 



V. prvteoJyticus 

IFO 13207 T 


8ft 

V. nereis 
V. campbefUl 
V. harveyl 
V, carcharfae 
V.tublashU 

IFO 15637 T 
IFO 15631 T 
IFO 15634 T 
IFO 15632 T 
IFO 15644 T 


Hfttr^y* «#« 13ft 


V89-655 03:K6 
V89-056 04:K8 
V99-157 01:K56 TDH:+ 
thffl3R V99-161 04:K11 TDH:+ 
V99-177 04:K8 
V99-215 03:K6 
V99-223 04:K9 


TRH:+ 
TDH + 


TDH:+ 
TDH:+ 
TDH:+ 


TCBSfl*ft 64ft ftaas 


85ft 

[0 0 15] 

*>\ li*3iio-i5ictsiEa)^7>r"7-[i. f 

1, F2. F5, F6. R1, R 2 izSfcftc K»£ L 
T. lWEai lz*L/=«KB»/>N?>ftUiLfc«fei*DNA 

\Z7jkLt-o mtSfrmZ. »J»ttDNA#'J> 7— tf (Ampli 
Taq Gold : Applied Biosystemsg) GENE MATE 

■9— v;U+M<7^ — (ISC BioExpress) £<$fflLTfTo 
f=o JSlEiSliDNAO. 1^g. 50mM KCk 10 mM Tris-HCI pH 
8.3. 1.5 mM MgCl2. 0.01% £-0.2 mMOdN 

TP. 2.5 U CDAmpliTaq Gold. ^7>f7~ (;1SI*a3 


#1*. AmpliTaq Gold ©gftft (95°C • 10flf B 1) 
T. 94°C-1flfiSK (;SJ£l*S3#Hf!) -1 

ttWk 72°C ■ 1»r B 1<DJRJC*35-40-9-^^;ufTofcaiw7 
2°C ■ 10#(D#*£lE£f7ort=o ^*-?-<Dtt*ft*> 

v->gj) T*®m7lcifift(0.5xTAE. 100V - 30#ffl) . S 
^ifv^TMO^^feLs *^H»IH«tTt?rpoDite 

[00 1 6] ir>X^7-r^— 4ffiS. r>^-tr>x^ 

fcttofc («4). 
[0 0 1 7] 
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[$2] 



B9J 

ft* 

tttt 9 


F1 

agarcttcgtctgactgatt 

20 

129-148 

*>X 

F2 

aagaag acctag aagatgat 

20 

251 - 270 

-tr>x 

F5 

cag cwg eg ccaaccg eg act 

20 

185-204 


F6 

ctgarctgtctgaarctcaa 

20 

215-234 


R1 

gttaccagtgaatagggca 

10 

609-591 


R2 

attcgttaccagtgaatagg 

20 

613-594 



[0 0 18] [^3] 


PCRft# 




WAS* (bp 

) 7-->j-s?ma <rs> 


77<?-as «|M> 

F1 

R1 

483 

58 

35 

0.1 

F2 

R1 

361 

56 

40 

0.1 

F5 

R1 

427 

64 

40 

0.1 

F6 

R1 

397 

60 

35 

0.1 

F1 

R2 

485 

58 

40 

0.1 

F2 

R2 

365 

60 

40 

0.5 

F5 

R2 

431 

60 

40 

0.1 

F6 

R2 

401 

56 

40 

0.1 
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if 
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5) 


ft 


5k: 


ill! 

* ^* ^ ^ 
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3 5 
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SEOUENCE LISTING 

<;110>; Nichirei 

<;120>: Identification of V. parahaemolyticus 

<;130>; POO-960 

<;140>; 

<;141>; 

<;160>; 8 

<:170>; Patentln Ver. 2. 1 

<;210>; 1 
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<;211>; 807 

<;212>; ONA 

< : 21 3> ; v. parahaemolyt icus 
<;400>; 1 

actcgcraag gcgaaatcga catcgcaaaa cgcattgaag aaggtattaa ccaagttcaa 60 
tcgtctgttg ctgaataccc tggcactatt ccttacatcc tagagcaatt tgataargtt 120 
caggcagaag arcttcgtct gactgattta atctctggct ttgtagatcc tgacgctgac 180 
gatacagcwg cgccaaccgc gactcacatc ggttctgarc tgtctgaarc tcaattagaa 240 
gaggaagacg aagaagacct agaagatgat gaagaragcg atgacgattc agatgaytcr 300 
gaagaagatg taggtattga yccagagctr gcgcttgaga aattcaacca gctacgcagc 360 
acataccaaa atcttcagct agcgatcaat gagtacggct acgacagccc gaaagcaacc 420 
gttgctaacg aaatgatgct rgacgtattc aaagaattcc gtctaacacc aaaacagttc 480 
gaccacctag tgaacgaact tcgyacwgca atggatcgcg ttcgtactca agaacgtttg 540 
atcatgaagt ctgtggttga atacggcaaa atgccgaaga aatcgttyat tgccctattc 600 
actggtaacg aatcaagtga tgcatggcta gacgagatcc tmgcatctga caagccatac 660 
gctgagaaaa tcaaacgtaa cgaagaagag atccgtcgtt caatckckaa gttaaaaatg 720 
attgaagaag agacatmtct aaacgtacar aacattaaag acatcagccg tcgcatgtct 780 
atcggtgaag cgaaagcacg ccgtgcg 807 
<;210>; 2 
<;211>; 807 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Description of Artificial Sequence :consesus 

sequence among Vibiro spp. other than Vibrio 

haemolyticus 
<;400>; 2 

actcgcgaag gcgaaatcga 
tcgtctgttg ctgaataccc 
caagcwgaag aaytdcgtct 
gayacvrcwg chccracrgc 
gawgaagayg awgaagacgt 
gargaagatg twggtatyga 
acvtaycaaa aycttcaryt 
gtwgcwaayg arwtgatgct 
gaycacytag traaygaayt 
atcatgaark cwryngttga 
acwggyaayg aatcwashga 
gctgaraara tyaaacgtar 
attgarrahg aracytmtct 
atcggtgaag craaagmkcg 
<;210>; 3 
<;211>; 20 
<;212>; DNA 
<;213>; v. parahaemolyticus 
<;400>; 3 

agarcttcgt ctgactgatt 20 
<;210>: 4 
<;211>; 20 
<;212>; DNA 


catcgcaaaa cgtattgaag 
wggyacdaty ccrtacatyc 
wacwgacctw atytcwgght 
racrcacaty ggttctgarc 
tgatgamgac gaagawrgyg 
yccwgarytd gcgctwgaga 
wgcaatcaac garyacggyt 
agacgtatty mrmgarttyc 
rcgyacnkcd atggatcgyg 
atacggcaaa atgccgaaga 
wgcwtggytr gatgarrtyy 
cgaagaagar atycgycgyt 
rammgtwcar aacatyaaag 
ycgtgck 


aaggtattaa ccaagttcaa 60 
ttgagcartt tgayaargtw 120 
ttgthgaycc wgaygchgay 180 
tractgaatc tcagytagaa 240 
aygayrrykm wgatgahdcw 300 
aattcaacca rctacgcagy 360 
ayravagycc kaaagcracm 420 
gtctracrcc waaacagtty 480 
ttcgtacwca agarcgyytg 540 
aatcrttyat ygcrctgtty 600 
twkcwtcwga yaagccatac 660 
caatcrctaa rctaaaratg 720 
acatcagccg tcgyatgtmt 780 
807 
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<;213>; v. parahaemolyticus 
<;400>; 4 

aagaagacct agaagatgat 20 
<;210>; 5 
<;211>; 20 
<;212>; DNA 

<:213>; v. parahaemolyticus 
<;400>; 5 

cagcwgcgcc aaccgcgact 20 
<;210>; 6 
<;211>; 20 
<;212>; DNA 

<;213>: v. parahaemolyticus 
<;400>; 6 

ctgarctgtc tgaarctcaa 20 

<;210>; 7 
<;211>; 19 
<;212>; ONA 

<;213>; v. parahaemolyticus 
<;400>; 7 

gttaccagtg aatagggca 19 
<;210>; 8 
<;211>; 20 
<;212>; DNA 

<;213>; v. parahaemolyticus 
<;400>; 8 

attcgttacc agtgaatagg 20 
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[Hi] 


rpoD 
method : NJ 
Knuc - 0.1 


V. protwotyttctsa (FO 11287 T 
- V. nereis IF0 15637 T 

V. tutoJathO CFO 15644 T 



IFO 12711 T 


TDH or TRH (+) 

V. parahaemolytlcus 


(13) 


I2 003-47474 


[i2] 


r.ccrf K12<ABXXtt88) 


■*Sftewwae/Jb 6pp. V91 
r» SAmaaUb spp. ve 
1 * fift mw natt sup. V53 
4- Sfc*w**fl* tpp. V50 
1 S?mrx»eUi cpp. VS2 
■ ■ ■ V. prxaeoiyttetm IPO 13287 T 
Varft>app>V1D 


rQ 



- K omfe tFO 156S7 T 

- V. inbUstul IFO 15644 T 
— VKrfospp.V45 

VMospp.V8 

- Wrfotpp V10 
M6rio Spp. V13 
MMb spp. Vd 
varto«pp. V9 

VHvtoepp. w 


_>.V12 
Vibrio 6pp. V79 
ttbrfo»pp.V 43 


Wtu*>5pp.VB2 
-Mbrfbspp.VTI 
VTOrfosapk V7D 
- V> afe&M&totts IFO 15830 T 
MSuvo spp* V68 
W6rtospp.VW 
MMbBpn.VIC 
unsfospp, VlB 
V. cmnp&eiffl IFO 18QM T 


rpoD 


method : NJ 
Knuc b o.1 



C-4 


C-5 
C-3 

C-1 


C 2 


fctra V&S-101 04:K11 TDH* 
</CUS IF0 12711 T 
" BVS 

• VWW 04:K2» 

vucto vrs 

Wcu*m-55 Q3:K54 
/.pmnttmmnoMiGus vw-7t 02:K28 
Kpgwaftse- m ofrgkaisVao 
V. pmAa«moJ>ffcus VI 7 
V. pMratiwvtnotVJTcu* V47 
V. pureAaettiOfyffmj* V99-223 08:K94 TDH* 
V,p«HA«ww>tofcu»V8»«K 0&K6 TRH* 
K paratiaetooytictis V48 
V. |MflttMfnaMfeu«VB»<216 O*:K0 TDH+ 

V. omrmhmmmoMSctiM VB4 

V. 


V. p^WiMmo^ciu W&-1 37 OlrKSfi 7DH+ 
V.[xmb+tmoirticusYZ9+56 04:Kft TDH* 
V. paratiaGCDofyijcua V90-15 03:1(30 
V. parahaematyUcoa V99-177 04:K6 TDH* 

t^tttetf (&&«£&£mit£9&> 2^«®tt3t^T'3?Ifi)OWrrti: i^MffelT^y^JW^KfcttM: 
AEoonafls^tinstAFOfM las^wt^ . 


V.p 


(14) ^^W: 


I2003-4 7 47 4 


[S3] 


V.p-Con««o«ui<«q 1 ACTCCC»l*C&CGAAATCGACATCGCAAAACflCATTGiAGAACeTiTTiACCAAG?7CAA 60 

Ciai-Conatnaaafieq i 0 » CO 

Y. p-Cooeeaauofleq CI YCGYCTOTTOCTOAAYACCCYGGCACTATTCCtVACATCCTAGAGCAATTiaATAAIlGYY 13 0 

C12 J ■ ConoBOiOOflOQ 61 B>. . Y. . D . . Y . . B ft T W 130 

• • 

Y.p-CoOBBOBUiSBq 131 CA0C.CACAA0JLBC7»CCTCTaAC?0AWtXA?C?Cl«QCTT?OT»eAl«eC1CaCG«GaC 110 

C131 -Coni<oiaiSeq 131 ..A..» AY-D W. .V. .CC.V. . Y. . ». .1 H . . Y. . V . .Y. .H . .Y 180 

• • • • • 

t -p-CQHO«DOQlSCq 111 CAYACAGCBCCCCCAACCGCUC?CACATCC6I?C?QABCTGTCTaAABCTCAAY7AC&A 340 

c;jl-CoD8«n»mS»a 111 . . Y . . Yft ....H..B..A..B..B T BA I....GY 340 

• • • • 

V.p-CooseoaaiBeq 211 CAMAAeACCAACAAGACCTACAAGATGAICAAGAIAGCGATOACaATTCAGATGAYTCB 30 0 

ClJl-CominiuiSfq 2«1 . .» ¥. .W B.T. .7. .C BB . Y . . Y . . YBKYSSB BD.¥ 101 


T.p-ComtDiuiBtq 301 QAAOAAGATGYAQOTATYBAYCCAGAacyiGCGCITGAQAAATTCAACCAGCYACGCACC 360 

C133 -CoooetimaBBeq 301 ..ft W Y 1..BT.D V R y 360 

• m 

T.p-CODS«Q»atBea 3fl ACAf bTCAAAATCTTCAGCTACCGATCAATGAGTACGGCTACCACACCCCBAAAOCAACC 430 

C123-CooB«nsai3ttq 361 ..V..Y Y BT.W.A C . . BY . . . . Y . . YH . V . . Y . . ft B..K 430 

T.p-Coni«DiuiB«q 421 QTraCYAACaAAATCAYGC?3GACGTA7f CAAAGAATTCCGTCTAACACCAAAACAG7IC 4 B0 

C133-ConBenau9Seq 431 . . w. . t. . bb a YftftM , . h . . i R..R..B Y 480 


T.p-ConBiniQBSaa 411 GACCACCYAGTQAACGAmCTTCflYACWGCAATGaftTCacaTTCGTACTCA&GAACGf ?» G 64 0 

C123-Conseaaua8ea 411 ..Y...Y B..Y...Y.R BI.D I « I., IT.. 640 

Y.p-ConaanauiSaq 5*1 ATCATOAAGTCTCTCGf YG*ATACCGCAAAA7GCCGAAGAAAT J CQT7TA7TGCCCTA?IC GOB 

C123 ■ CoDiBCSUiStq 341 BE.BBTff St I..R..G..Y iOO 


Y.p- CononnBuiSaq 601 ACYGCYAACCAAYCAAGTCATGCATCQCTAOACGAGATCCTHGCATCTCACAAGCCAYAC 660 

CllS-CoDimiuiEeq 601 ..B/..Y..Y w . 8b . . ». .B . . . 3 . ft . . 7 . . BB . YT . RB. B . . V . . 1 660 

T.p.COQBBoausSeq 611 GCVGAGAAAATCAAACGTAACG AAGAAG AGAYCC5TCCTTCA A? CKC EAA97TAAAA ATQ 730 

C123-CoDB«D*uftSo<j 661 B..B..Y B B-.Y.Y..Y B.7. . RC. . . . B . . . 730 

T.p.CODBttQBUSSBq 721 A7rCAAGAACAGACA7BVC7AAACG7ACABAACA7TAAAGACAYCAGCCG TCGCATCYCf 7 80 

C133-Cons«DBUBSea 731 ftR.H..R..Y B.MH..B Y Y....M. 780 

»•••• • • * *• ••••• • «••«•»•* «««*««*«a««»»t**i #♦•« * 

V.p.ConacaauaSeq 71 L AtcOetOAACCGAAAGCACCCCCYCCG B01 

Ciai-CaoaaoauaSaq 761 ft MB . . Y K 80 7 


H3. e^u^ajcfcr+^rpooafe^tfiifesaajcD^ttfffl^titrt* 

-t$«L.Tl^oD=AXttGXf*T. H-AJU*CX1*1\ V-AXttCXhtG. R-AXt*G. Y-CXf*T. 
K=GXi*T, M«AXI±C, S-GXttC, W=AXI*i\ N=AXI*GXIiTXttC 


A(#%) 48024 AA13 
4B063 QA19 
0R42 
0X01 


BA80 CA09 HA12 
Q006 QQ42 QR08 QR32 
QR55 QR62 0S25 QS34 


